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Introduction
Prevalence of psychosocial problems varies between eight and eighteen percent in young children. [1] [2] Early detection and treatment have an important role in preventing psychosocial problems and may benefit the child's development, well-being, and future health. 3 For early detection, professionals in paediatric care need valid and reliable screening instruments. Because societies all over the world are becoming increasingly multi-ethnic and prevalence of psychosocial problems in some minority children is higher than in native children, [4] [5] [6] it is even more important that these instruments are valid and reliable for all ethnic groups within a society.
The Strengths and Difficulties Questionnaire (SDQ) is a relatively short instrument developed to screen for emotional and behavioural problems in children aged 3-16 years. 7 It was validated in many countries with satisfying results. The psychometric properties of the SDQ are strong, especially for the teacher version. 8 However, studies performed in non-western countries showed different reliability and validity outcomes than studies in western countries. Studies of African, Chinese and Arab children indicated only partial agreement with the five-factor structure and certain items did not load on their theoretical factors. [9] [10] [11] Furthermore, studies in China and Japan showed lower reliability of the subscales than studies in Great Britain, where the SDQ was developed. [11] [12] A possible explanation is that parents in non-western countries have different perceptions of deviant behaviour than parents in western countries. 13 Language and cultural differences in how emotions are expressed could also play a role. 14 Because differences in validity are found between countries, questions arise on the reliability and validity of the SDQ when used in multi-ethnic societies. Two studies reported the factor structure of the SDQ in a multi-ethnic society. [15] [16] These studies confirm a similar structure in migrant groups for the self-report and teacher-rated SDQ, but the psychometric properties of the parent-rated SDQ are not yet investigated in groups by ethnic background, although parents are very important informants on the well being of their young child. Furthermore, questions remain about the parent-and teacherrated SDQ with regard to its internal consistency, inter-rater agreement and construct validity for children of different ethnic groups within one society.
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Therefore, in the present study we examined differences in the psychometric properties (factor structure, internal consistency, inter-rater agreement, and concurrent and divergent validity) of the parent and teacher versions of the SDQ by ethnicity of the child. We used data from the regular preventive child healthcare in 5-6 old children living in the Rotterdam-Rijnmond area in the Netherlands. Among these children there are five major ethnic groups with parents who are labour migrants or who come from former Dutch colonies. In the Netherlands, one in four children is of nonDutch background. 17 This prevalence is even higher in the larger cities, such as in the RotterdamRijnmond area, were one in two children is of non-Dutch background. 17 6
Methods

Sample and design
The SDQ was administered to parents and teachers as part of the regular preventive child healthcare program for children in grade 2 at elementary school (5 to 6 years of age Socio-demographic characteristics included gender, age, and country of birth of the child and the child's parents. Irrespective of the child's country of birth, a child's ethnic background was defined as Dutch when both parents were born in the Netherlands. Ethnic background of a child was defined as Surinamese, Antillean/Aruban, Moroccan or Turkish when one or both parents were born in one of these countries. This is according to the definition as used by Statistics Netherlands.
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Statistical analyses
All analyses were performed with SPSS 19.0 (SPSS Inc. 2010) and repeated separately for each subgroup by ethnic background. Differences in mean scores between parents and teachers were analysed with a paired sample t-test. Differences in mean scores between subgroups by ethnic background were analysed with ANOVA with post hoc test Games Howell because equal variance and equal group sizes were not present.
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Principle component analyses with a forced five-factor model were carried out to examine the factor structure of the SDQ. Oblimin rotation was used as correlated factors were hypothesised. A criterion of 0.3 was chosen to reveal cross-loadings.
Internal consistency was determined by means of Cronbach's alpha coefficient. A Cronbach's alpha of at least 0.7 is recommended for instruments intended for use in groups and individuals. 20 Differences in Cronbach's alpha by ethnic background were analysed by means of F-statistics. 21 Inter-rater agreement between parents and teachers was determined with intra-class correlations (ICC) using a two-way random effect model with absolute agreement 22 and with Pearson correlations. Differences in correlations by ethnic background were analysed by means of the Fisher R to Z transformation. 23 A Pearson correlation coefficient of 0.27 was considered as normal as this is the meta-analytic mean between parent and teacher reports of emotional and behavioural problems in children. 
Results
The population consisted of 5,555 boys (51%) and 5,036 girls (49%). Mean age was 5.3 years (Table   1 ). There were no significant differences in age or gender by ethnic background. There were significant differences in age and ethnicity by rater (p<0.001), but the effect size was small (Cohen's d=0.12, Cramer's φ=0.05). There were no significant differences in child gender by rater. Parents and teachers reported higher total difficulties scores on almost all subscales in non-Dutch children than in Analysis of the teacher SDQ for Turkish and Moroccan children showed that several items of the peer problems scale loaded on the prosocial behaviour scale. Analyses of the teacher SDQ for Surinamese and Antillean/Aruban children showed that several items of the conduct problems scale loaded on the hyperactivity/inattention scale and items of the peer problems scale loaded on the emotional problems scale (Table S4 , available online).
Internal consistency
Cronbach's alpha's for the total difficulties score and the hyperactivity/inattention scale were above 0.70 for the parent report of Dutch, Surinamese and Antillean/Aruban children ( Table 2 ). For parent reports of Turkish and Moroccan children, only the total difficulties score was above 0.70. Cronbach's alpha's for the hyperactivity/inattention scale on the parent SDQ were higher for Dutch children than for all other ethnic groups. Cronbach's alpha coefficients for the parent report of Moroccan children were generally lower than for Dutch children (p<0.05). Internal consistency did not improve by deleting items.
Cronbach's alpha was above 0.70 for the total difficulties score, emotional symptoms (only Dutch and Turkish children), hyperactivity/inattention and the prosocial behaviour scale in teacher reports ( Table   2 ). Alpha's for the teacher report of Moroccan children for the emotional symptoms scale and hyperactivity/inattention scale were lower than for Dutch children (p<0.05). The difference, however, was small between the ethnic groups (difference α emotional problems 0.08 and hyperactivity/inattention scale 0.02). Internal consistency did not improve by deleting items.
<Table 2>
Inter-rater agreement
ICCs and Pearson correlations were significant for all scales. Pearson correlation coefficients for the total difficulties score and three out of five subscales in Dutch children were larger than the metaanalytic mean of 0.27. 24 For Turkish and Moroccan children, only the hyperactivity/inattention scale showed a Pearson correlation coefficient larger than the meta-analytic mean. ICCs of the emotional symptoms scale and the total difficulties scale were significantly larger for Dutch children than all other groups (p<0.05). ICCs of three out of five subscales for Turkish and Moroccan children were smaller than for Dutch children (Table 3) .
<Table 3>
Concurrent and divergent validity
The pattern of correlation coefficients for concurrent and divergent validity between the SDQ and CBCL/TRF was as hypothesized for the emotional symptoms, conduct problems, hyperactivity/inattention and prosocial behaviour scale in all groups for the teacher report and in Dutch, Surinamese, Antillean/Aruban, and Turkish children for the parent report (Table 4) . 
Discussion
The present study conducted in a multi-ethnic community sample of young children was the first study, as we know, investigating the psychometric properties (factor structure, inter-rater reliability, internal consistency, and concurrent and divergent validity) of the parent-rated and teacher-rated SDQ for different ethnic groups living in one society. Our findings indicate that although the total difficulties score of the parent and teacher SDQ is valid and reliable for all ethnic groups, there are differences in validity and reliability of the subscales across the different ethnic groups. Further, both versions of the SDQ had higher reliability and validity in Dutch children than in non-Dutch children and the teacher-rated SDQ had higher reliability and validity in all groups than the parent SDQ.
In more detail, our analysis showed that in the non-Dutch groups the five-factor structure was not similar to the hypothesized factors. More specifically, items from the conduct problems scale and the peer problems scale did not load on the hypothesised factors. Closer inspection revealed that the items lies and tempers on the conduct problems scale of the parent-rated SDQ showed higher loadings on emotional problems in non-Dutch children. This was also seen in studies among African and Chinese children. [10] [11] It is possible that in non-western countries, certain behaviours are an expression of other emotions than in western countries or that these items are interpreted or valued differently and therefore correlate higher with items from other subscales. 14, 25 For example, in collective societies children learn to suppress the expression of anger because this is regarded as disrespectful; in individual societies, the expression of anger is seen as assertive behaviour. 25 This could also be an explanation for the lower inter-rater agreement in non-Dutch children, because most teachers are of Dutch ethnicity whereas one in two parents are of non-Dutch ethnicity. 26 Another explanation could be that the difference in child behaviour at home and at school is more prominent for non-Dutch children.
Further, it is also possible that stereotypes and biases can influence the teacher report of emotional and behavioural problems in non-Dutch children, 27-28 since we found differences in reliability and validity of the teacher-rated SDQ between ethnic groups. This is in agreement with other studies where no or low correlations were found between parental reported psychosocial problems and teacher reported problems among asylum seekers and migrant children. [29] [30] In general the inter-rater agreement 13 between parent and teacher reports of emotional and behavioural problems in children is low (Pearson r=0.27). 24 For Turkish and Moroccan children we found somewhat lower agreement. However, all other reliability and the validity measures of the total difficulties score remain satisfactory in all ethnic groups.
Although internal consistency for the total difficulties scale was satisfactory for all groups, this did not account for most subscales of the parent SDQ. These findings are inline with other studies. 8, 31 Because the scales contain just five items, it should be kept in mind that scales with less items are generally less reliable than scales with more items. 32 Although we found some differences in internal consistency by ethnic background, these differences were small.
Finally, the concurrent and divergent validity of the parent-and teacher-rated SDQ were generally acceptable in almost all ethnic groups. However, these analyses included very small groups and should be interpreted with care.
In a previous studies differences factor structure, internal consistency and inter-rater agreement between boys and girls were found. [33] [34] [35] It is possible that these differences show dissimilarity between the ethnic groups. We therefore have repeated all analyses in subgroups by gender for each group by ethnic background (data not shown). However, dissimilarities were not significant and conclusions about reliability and validity remained the same for boys and girls in subgroups by ethnic background.
It should be acknowledged that the present study has a few shortcomings. First, there was a bias in response. However, the effect size was small. Therefore, we do not expect that non-response influenced the outcomes. Finally, as no measure was included to validate the prosocial behaviour scale, we could not investigate the concurrent validity of this positively phrased subscale.
Our study has several strengths: the large sample of children, reports of multiple informants were available for most children, and our study was conducted in a sample of Dutch, Surinamese, Antillean/Aruban, Moroccan and Turkish children. These ethnic minority groups are also found in large cities in other western European countries. Finally, this sample was derived in the setting of the regular preventive youth health care programme. In other words, questionnaire responses were not anonymous and were used for further care decisions. The outcomes are therefore representive for the 14 daily practice in the preventive healthcare. However this also means that our findings can not be generalized to an anonymous research setting. Also, our sample is of a specific age group, namely 5 to 6 year old children. Thus, generalizing our findings to an anonymous research setting or children of older age probably needs further research.
The present study generates a number of additional research questions. For example, we found differences in the factor structure of the parent-and teacher-rated SDQ for various ethnic groups. This should be further investigated with confirmatory factor analyses to see if these inconsistencies remain.
Further, differences in reliability were found between ethnic groups. To investigate the underlying causes of these differences, item response theory could be applied to investigate if differential item functioning (DIF) is present for specific items. 36 Finally, less favourable SDQ scores were found for non-Dutch children. This was also found in other studies, but the question remains if these children really show more problem behaviour or that ratings are just higher for these groups. [4] [5] [6] This could partly be investigated by receiver operating characteristic (ROC) curves and comparison with a clinical sample.
Societies are becoming increasingly multi-ethnic and for the reason that there are differences in validity and reliability between ethnic groups, there are implications for research and for the professionals working in the preventive child health care. As some SDQ subscales have lower reliability compared to cut points seen as acceptable and have an even lower reliability in non-Dutch groups than in Dutch groups, the subscales should be interpreted with care and should only be used as a guideline. Furthermore, the inter-rater reliability is low for non-Dutch groups. For this reason, it is important that professionals consult both parents and teachers when evaluating behaviour of a child from a migrant family.
In conclusion, this study provides further support for the validity and reliability of the total difficulties score of the parent-rated and teacher-rated SDQ for detecting psychosocial problems in children in a multi-ethnic society. The total difficulties score of the parent and teacher SDQ is valid and reliable for different ethnic groups within the Dutch society. However, there are differences in reliability and validity of the subscales between ethnic groups. Especially the lower interrater reliability for certain ethnic groups can make interpretation of the SDQ subscales more difficult.
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Therefore we only recommend the use of the total difficulties score for screening purposes. Further investigation is needed to understand the underlying causes for these differences. 
